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One of an important index for the late Middle to early Late Permian, ' species of 

Follicucullus Ormiston and Babcock is reexamined in view point of stratigraphic occurrence, 

biogeographic distribution and morphology. Japanese Follicucullus which has been regarded 

to be F. ventricosus Ormiston and Babcock or treated as Follicucullus scholasticus Ormiston and 

Babcock morphotype 11 of Ishiga is described as a new species of Follicucullus. Evolutional 

trend of Follicucullus is discussed and a new lineage zone of Follicucullus is proposed 

Introduction 

Follicucullus Ormiston and Babcock is an important key of the late Middle to early 

Late Permian time for their unique forms characteristic of Late Paleozoic Albaillellaria 

and rather short range of occurrence. Among several species of this genus , F 

scholasticus and F. ventricosus were first described from the Lamar Limestone of the 

Delaware Basin of Texas (Ormiston and Babcock, 1979) , and subsequently some species 

have described from Japan and Circum Pacific regions. The latter forms of Follicucul-

lus show different forms than that of the original description of Follicucullus ventricosus 

Paleontologic assessment of Follicucullus together with these points of view endorses the 

significance of radiolarian study of the Late Paleozoic geography 

Morphology of Follicucullus 

Follicucullus is characterized by conical shell consisting of apical cone, pseudothor-

ax and pseudoabdomen and this terminology is applied from that of Pseudoalbaillella 

Species of Follicucullus are described by feature of the shell construction as follows 

1 possession of wing at apical cone = F. monacanthus 

2 inflation of pseudothorax 

a bigger ventral flap = F. ventricosus 

b bigger dorsal fiap=F. charveti 

3 elongated conical shell 

a conical shell without infiation of pseudothorax = F. scholasticus m. I 

b undulated shell and infiation of pseudothorax =F. scholasticus m. II 



108 Hiroaki ISHIGA 
c curved apical cone = F. bibartitus 

Among the species listed above, a determination of F. scholasticus morphotype I and F 

scholasticus m. 11 is sometimes very hard but proportion of shell represented by the ratio 

W/L (where W is the width of pseudothorax and L is the length of shell, see Ishiga 

1984, 1986) is useful attempt of the identification of two forms. However, as indicated 

hitherto the literature of Follicucullus, F. scholasticus m. 11 was regarded to be F. 

ventricosus, because of the variety of F. scholasticus m. 11 and lacking of other 

characteristic feature of this form. Moreover, F. scholasticus m. 11 differs geologic and 

geographic distribution from other Follicucullus eventhough compared to that of F 

scholasticus m. I. Thus the Follicucullus scholasticus morphotype 11 should be de-

scribed as an independent species in order to avoid confusion of the determination of 

Follicucullus. Description of this new species is given in the next chapter 

Systematic Paleontology 

Subclass Radiolaria Mtiller, 1858 

Superorder Polycystina Ehrenberg, 1838, emend. Riedel, 1967 

Suborder Albaillellaria Defiandre, 1953, emend. Holdsworth, 1969 

Family Follicucullidae Ormiston and Babcock, 1979, emend. Kozur, 1981 

Genus Follicucullus Ormiston and Babcock, 1979 

Type species. Follicucullus ventricosus Ormiston and Babcock, 1979, p. 331, pl. 1, figs 

6-14. 

Follicucullus japonicus Ishiga n. sp 

Pl. 1, Figs. 1-22; Pl. 2, Fig. 1 

1980 Follicucullus scholasticus Ormiston and Babcock, Ishiga and Imoto, pl. 4, figs. 5-
7
.
 

1982a Follicucullus scholasticus Ormiston and Babcock, Ishiga et al. , pl. 3, fig. 9. 

1982b Follicucullus scholasticus Ormiston and Babcock, Ishiga et al. , pl. 2, figs. 8-10. 

1982 Follicucullus scholasticus Ormiston and Babcock, Kojima, pl. 3, fig. 4. 

1982 Follicucullus scholasticus Ormiston and Babcock, Sato et al., pl. 1, fig. 5. 

1982c Follicucullus scholasticus Ormiston and Babcock, Ishiga et al., pl. 4, figs. 13, 14. 

1982 Follicucullus scholasticus Ormiston and Babcock, Nishizono et al., pl. 2, fig. 3 

1983 Follicucullus scholasticus Ormiston and Babcock, Wakita, pl. 5, fig. 8 

1983 Follicucullus scholasticus Ormiston and Babcock, Suyari et al., pl. 3, figs. 1-9 

1985 Follicucullus scholasticus Ormiston and Babcock, Sashida and Tonishi, pl. 7, figs 

1, 3, 7, 17. 

1989 Follicucullus scholasticus Ormiston and Babcock, Nishimura et al., pl. 1, figs. 1, 
2
.
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1990 Follicucullus scholasticus Ormiston and Babcock, Kurimoto, pl. 1, fig. 20. 

1990 Follicucullus scholasticus Ormiston and Babcock, Okada, pl. 1, figs. 6, 8, 9 

1988 Follicucullus scholasticus Ormiston and Babcock morphotype I, De Wever et al., 

fig. A. 

1984 Follicucullus scholasticus Ormiston and Babcock morphotype II, Ishiga, pl. I , 

figs. 1-8. 

1985 Follicucullus scholasticus Ormiston and Babcock morphotype II, Ishiga, pl. I , 

figs. 22-28. 

1986 Follicucullus scholasticus Ormiston and Babcock morphotype II, Miyamoto and 

Tanimoto, pl. 1, figs. 9, 10 

1986 Follicucullus scholasticus Ormiston and Babcock morphotype II. Ishiga and 

Miyamoto, pl. 64, figs. 9-11. 

1987 Follicucullus scholasticus Ormiston and Babcock morphotype II, Nishimura and 

Ishiga, pl. 1, figs. 4-6 

1987 Follicucullus scholasticus Ormiston and Babcock morphotype II, Pillai and Ishiga 

pl. 1, figs. 9, 10. 

1988 Follicucullus 'scholasticus Ormiston and Babcock morphotype II, Ishiga, p. 50, 

pl., figs. 3, 4. 

1989 Follicucullus scholasticus Ormiston and Babcock morphotype II, Kurimoto, pl. 2, 

figs. 5, 6. 

1983 Follicucullus sp. aff. F. scholasticus Ormiston and Babcock, Wakita, pl. 5, fig. 9 

1982 Follicucullus ventricosus Ormiston and Babcock, Kojima, pl. 3, figs. 2, 3 

1982 Follicucullus ventricosus Ormiston and Babcock, Sato et al., pl. 1, figs. 6-8 

1983 Follicucullus ventricosus Ormiston and Babcock, Suyari et al., pl. 4, figs. 6, 7, 10 

1986 Follicucullus ventricosus Ormiston and Babcock, Kojima, figs. 3, 5 

1982 Follicucullus ventricosus Ormiston and Babcock, Wu and Li, pl. I, fig. 16 

1983 Follicucullus sp. cfr. F. ventricosus Ormiston and Babcock, Wakita, pl. 5, fig. 7 

1986 Follicucullus sp., Kojima, figs. 3, 4. 

cfr. 1989 Follicucullus sp. cfr. . F scholasticus Ormiston and Babcock, Cheng, pl. 2, fig 
7
.
 

non 1981 Follicucullus scholasticus Ormiston and Babcock, Takemura and Nakaseko, 
pl. 34, fig. 6. 

non 1979 Follicucullus scholasticus Ormiston and Babcock, p. 331, figs. 1-5 

non 1980 Follicucullus scholasticus Ormiston and Babcock, Ishiga and Imoto, pl. 4, figs 

8-10. 

non 1983 Follicucullus scholasticus Ormiston and Babcock, Wakita, pl. 5, fig. 8 
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Materials. Follicucullus japonicus n. sp. occurring in the Neoalbaillella optima zone is 

best reserved in detailed feature of shell surface. The types are selected from the 

materials from the bedded cherts of the Nabejiri-yama area reported by Ishiga et al 

(1982a). Holotype KUE PR 54-33 (PI. 1, Fig. 5), paratype KUE PR 46-51 (Pl. 1, Fig. 

1), KUE PR 54-38 (Pl. 1, Fig. 2), KUE PR 46-49 (Pl. 1, Fig. 3), KUE PR 54-21 (Pl. 1, 

Fig. 4), KUE PR 46-56 (Pl. 1, Fig. 6), KUE PR 46-55 (Pl. 1, Fig. 7), KUE PR 46-57 

(Pl. I , Fig. 8), which are deposited in the Department of Geosciences, Kyoto University 

of Education 

Measurements. Morphological difference of F. scholasticus m. I. and F, scholasticus m 

II. (F. japonicus n. sp.) was discussed in Ishiga (1984, 1986) and, measurements of 

Follicucullus japonicus n. sp. is given in Fig. 1, which is cited from fig. 3 on p. 4 of Ishiga 

(1986). The diagram shows clear distinction of F. japonicus n. sp. from F. scholasticus 

(s.s.) (previous F, scholasticus m. I). In this diagram, measurements of F. ventricosus 

from Texas are also given for comparison of morphology of these Follicucullus. 

L
 

~m Muika-ichi n=2 1
 F. scholasticus 

'.x S 

400 

Sayayama n= I O 

M-

Muikaichi n=53 

F. j~nicus n. sp. 

x XM 
N Nabejiri-yama 

n=57 
W 

L
 

300 
'x 

Texas F. venlricosus 
n= 10 

W/L 

Fig. I . Measurements of Follicucullus scholasticus Ormiston and Babcock and F. japoni-

cus n. sp. after Ishiga (1986). x ; showing average of the measurements. S; 

Sasayama specimens. M; Muika-ichi specimens. N; Nabejiri-yamama speci-

mens. 

Specific diagnosis. A species of Follicucullus characterized by conical shell weakly 

differentiated by inflation of pseudothorax, into apical cone, pseudothorax without 

wing, and pseudoabdomen with small flaps 
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Remarks. Since Ishiga and Imoto (1980) showed two types of Follicucullus scholasti-

cus, identification of both F. scholasticus and F. ventricosus has been different among 

the literatures. This is due to the lacking of an examination of the topotype specimen 

of Follicucullus from Texas and probable misunderstanding of the word "sinus". The 

sinus of original meaning indicates the groove running along the dorsal side of shell 

which is charactenstic and diagnostic feature of F. ventricosus 

Variation. Two variation (var. A and var. B) of F. japonicus n. sp. are discriminated 

Var. A (Pl. 1, Figs. 16-18) is characterized by inflated pseudothorax (middle portion of 

shell), and is a supposed ancester of F. charveti, while var. B (Pl. 1, Figs. 19-21) has a 

slender shell closely related W/L ratio to that of F. scholasticus. However this form is 

characterized by clear undulation of shell surface , which discriminates this species from 

F. scholasticus. 

Comparison. Follicucullus japonicus n. sp. differs from F. ventricosus in which ' the 

latter species shows larger ratio W/L, strongly infiated pseudothorax giving a distinction 

of apical cone, pseudothorax and pseudoabdomen, and grooy'e (originally described as 

the "sinus" by Ormiston and Babcock, 1979) 

Occurrence. Follicucullus japonicus n. sp . occurs from the late Middle to early Late 

Permian bedded chert clasts of the Jurassic melange of the B terrane-group, and clastic 

rocks of the A terrane-group (cfr. occurrence of F. scholasticus morphotype 11 in Ishiga 

1990) . 

Evolutional trend of Follicucullus 

The first appearance of Follicucullus is the base of F. monacanthus zone described 

from the siliceous rocks of the Tamba Terrane, Southwest Japan (Ishiga et al. , 1982b), 

of which species is characterized by dorsal wing. The possession of the wing even-

though it is asymmetric one, suggests connection of Pseudoalbaillella and Follicucullus 

Probable ancestor of F. monacanthus is Pseudoalbaillella sp. cfr. P. fusiformis (Nishi-

mura and Ishiga, 1987). F. monacanthus produced Follicucullus scholasticus morphoty-

pe 11 group (Ishiga, 1984)1, which is hitherto described as F. ventricosus, F. scholasticus 

and/or Follicucullus scholasticus m. II. 

Follicucullus scholasticus m. 11 evolved in two different ways, which is regarded to 

be caused by paleobiogeographic distribution of the Follicucullus stock. F. bipartitus-F 

charveti stock (assemblage) was produced in characteristic regime such as the Ultra-

Tamba Terrane and Kurosegawa Terrane of the A terrane-group, while F. scholasticus 

m. 11 stock appeared in pelagic sediments of Jurassic accreted rocks of the B terrane-

1 The group is tentatively used for the morphological variety of the species. 
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group (Ishiga, 1990). Noteworthy is the limited occurrence of F. bipartitus-F. charveti 

assemblage in clastic formation, but recently F. charveti has reported from bedded chert 

of the B terrane-group rocks. Follicucullus scholasticus m. I occurs exceptionally in 

bedded chert of the Tamba Terrane (Ishiga and Imoto , 1980) , however its occurrence is 

restricted in clastic rocks of the A terrane-group (Ishiga, 1986) 

Ishiga (1990) This paper 
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Fig. 2. Radiolarian zones of late Middle to early Late Permian of Southwest Japan 

Redefined from Ishiga (1986, 1990) 

Zones of Follicucullus 

Follicucullus monacanthus zone is covered by zones of species of Follicucullus, 

which represents two lineages of Follicucullus stock. One is composed of the F 

scholasticus m. I Zone below and the F. bipartitus-F. charveti Assemblage-zone upper 

and which together with covers the Follicucullus scholasticus m. 11 Zone (Ishiga, 1990) 

Follicucullus bipartitus and F. charveti occur in bedded cherts of the upper part of 

the F. scholasticus m. 11 Zone (judging from Cheng, 1989) 

Late Middle to early Late Permian radiolarian zonation is settled by species of 

Follicucullus and two suites of assemblages appeared in mutually different geographic 

domains (Ishiga, 1986a, b, 1990). One is F. monacanthus Zone, F. scholasticus m. I 

Zone and F. bipartitus-F. charveti Assemblage-zone , and the other is the F. scholasticus 

m. 11 Zone which includes latter two zones (Ishiga, 1990). The first appearance of F 

japonicus is approximately middle part of the F. monacanthus Zone and this zone was 

range-zone (Ishiga, 1986a). If the Follicucullus is redefined by taking into considera-

tion of the lineage of species of Follicucullus, proposed zones are settled as follows in 

ascending order. 

Follicucullus monacanthus. Follicucullus japonicus and Follicucullus charveti zones 

which are defined below 

Follicucullus monacanthus zone 

The Follicucullus monacanthus Range-zone was originally defined by the range of 
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occurrence of this species, but this occurs from the Neoalbaillella cherts of the Mino-

Tamba Terrane. Thus the reassessment of the whole range of this species is required 

for certification of Follicucullus zones. As mentionaed above, subdivision of upper 

Middle to lower Upper Permian by the lineage of Follicucullus monacanthus-F. japoni-

cus- and F. charveti is preferable than that of previous zonation 

Distribution: The zone of Follicucullus monacanthus is distributed in bedded chert 

sequence in the Mino-Tamba Terrane of the B terrane-group and also is recognized in 

the black mudstones and acidic tuffs of the Maizuru and Akiyoshi Terranes of the A 

terrane-group (see Ishiga, 1986) 

Definition: The base of the zone is defined by the first occurrence of F. monacan-

thus and the top is marked by the first occurrence of F. japonicus 

Remarks: The zone corresponds to the lower part of the F. monacanthus Range-

zone of Ishiga (1986) 

Age: F. monacanthus occurs from the siliceous rocks intercalating Lepidolina 

multiseptata bearing limestone conglomerates in the Atetsu area of Southwest Japan 

(Yamashita and Ishiga, 1990). According to three folds of subdivision of the Permian 

by fusulinids zonation (Ishii, 1990), the boundary between Upper and Middle Permian is 

defined by that of Yabeina globosa /Lepidolina multiseptata shiraiwansis zone and the 

Lepidolina kumaensis and/or Nanlingella simplex-(Colaniella minima) (Codonofusiella-

Reichelina) zone. If this zonation is applied to correlate to radiolarian zonation, the F 

monacanthus zone corresponds to some part of the L. m. shiraiwensis zone of Ishii 
(1990) . 

Follicucullus japonicus zone 

Distribution: The zone of Follicucullus japonicus is distributed in bedded chert 

sequences in the Mino-Tamba Terrane of the B terrane-group and also is recognized in 

the black mudstones and acidic tuffs of the Maizuru and Akiyoshi Terranes of the A 

terrane-group (see Ishiga, 1986) 

Definition: The base of the zone is defined by the first occurrence of F. japonicus 

and the top is marked by the first occurrence of F. charlreti. 

Remarks: The zone includes upper part of the F. monacanthus Range-zone of 
Ishiga (1986) and lower part of the F. scholasticus Assemblage-zone of Ishiga (1986) 

The zone also includes the F. scholasticus morphotype I zone of Ishiga (1990) 

Age: This zone covers the Follicucullus monacanthus zone described above, and is 

covered by the Follicucullus charveti zone which is supposed to be early Late Permian 

mentioned below. 

Follicucullus charveti zone 

Between the F. japonicus and the Neoalbaillella optima zones occurrence of 

characteristic fauna composed of F. bipartitus, F. charveti and Albaillella triangularis is 

known. And an interesting situation is of limited occurrence of the Follicucullus 
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bipartitus-F. charveti Assemblage among the late Permian rocks of the Ultra-Tamba 

Terrane and the Kurosegawa Terrane (cfr. Ishiga 1986, 1990). This is a supposed same 

paleobiogeographic situation to that of the Lepidolina kumaensis fauna (Ishii, 1986) 

F. charveti is a dominant species of this assemblage and occurs from the bedded cherts 

of the B terrane-group. Thus F. charveti is preferable to represent the " F. bipartitus-F. 

charveti Assemblage" and the F. charveti zone is defined herein 

Definition: The base of the zone is defined by the first occurrence of F. charveti 

and the top is marked by the first occurrence of Neoalbaillella optima Ishiga, Kito and 

Imoto . The base is also corresponds to the first occurrence of Albaillella triangularis 

Ishiga, Kito and Imoto 

Comparison: The F. charveti zone corresponds to the F. bipartitus-F. charveti 

Assemblage-zone of Ishiga (1990) 

Age: The F. bipartitus-F. charveti Assembnlage-zone corresponds to the horizon 

of the Lepidolina kumaensis bearing limestone conglomerates of the Kuma Formation, 

Kyushu Japan (Ishiga and Miyamoto , 1986) . Thus the base of the Follicucullus charveti 

zone corresponds to the boundary of Upper/Middle Permian of Japan, on the basis of 

Ishii's fusulinids zonation 

Acknowledgments 

Imoto, N. of Kyoto University of Education provided samples bearing topotypes of 

Follicucullus ventricosus from Texas. 

Ref erences 

Cheng, Y., 1989. Upper Paleozoic and Lower Mesozoic radiolarian assemblages from the Busuanga 

Islands, North Palawan Block, Philippines. Bull. National Museum, Natural Science, No. 1, 129-

175 . 

De Wever, P., Grissac, C. B. and Bechennec, F., 1988. Permian age from radiolarites of the Hawasina 

nappes, Oman mountains. Geology, 16, 912-914. 

Ishiga, H., 1984. Follicucullus (Permian radiolaria) from Maizuru Group in Maizuru Belt, Southwest 

Japan. "Earth Sci. " (Chikyu Kagaku), vol. 38, 427-434. 

Ishiga, H., 1985. Discovery of Permian radiolarians from Katsumi and Oi Formations along south of 

Maizuru belt, Southwest Japan and its significance. "Earth Sci. " (Chikyu Kagaku), vol. 39, 175-

185 . 

Ishiga, H., 1986. Late Carboniferous and Permian radiolarian biostratigraphy of Southwest Japan 

Jour. Geosci.. Osaka Cty Univ., vol. 29, 89-100. 

Ishiga, H., 1990. Paleozoic radiolarians. In. Ichikawa, K. Mizutani, S., Hara, I., Hada, S. and Yao, 

A. eds. Pre-Cretaceous Terranes ofJapan. Publication of IGCP 244, Osaka 1990. 285-295. 

Ishiga, H. and Imoto, N., 1980. Some Permian radiolarians in the Tamba district, Southwest Japan 

"Earth Sci. " (Chikyu Kagaku), vol. 34, 333-345. 

Ishiga, H.. Kito, T. and Imoto, N., 1982a. Late Permian radiolarian assemblages in the Tamba district 

and an adjacent area, Southwest Japan. "Earth Sci. " (Chikyu Kagaku) , vol. 36, 10-22. 

Ishiga, H., Kito, T. and Imoto, N., 1982b. Permian radiolarian biostratigraphy. News of Osaka 



New species of Follicucullus, Southwest Japan 115 

Micropaleontologists, Special Vol. 5, 17-22. 

Ishiga, H., Kito, T. .and Imoto, N., 1982c. Middle Permian radiolarian assemblages in the Tamba 

district and an adjacent area, Southwest Japan. "Earth Sci. " (Chikyu Kagaku), vol. 36, 272-281 

Ishiga, H. and Miyamoto, T., 1986. Follicucullus (radiolaria) from the Upper Permian Kuma Forma-

tion, Kyushu, Southwest Japan. Trans. Proc. Palaeont. Soc. Japan. N.S. no. 141, 322-335. 

Ishiga, H. Takamatsu, M., Takigawa, T., Nishimura, K. and Touoka, T., 1988. Radiolarian biostra-

tigraphy of the Maizuru Group in the northwest of lbara and Kanagawa areas, Okayama 
Prefecture, Southwest Japan. Geol. Rept. Shimane Univ., vol. 7, 39-48. (J, E) 

Ishii, K., 1990. Provinciality of some fusulinacean faunas of Japan. In. Ichikawa, K. Mizutani, S., 

Hara, I., Hada, S. and Yao, A. eds. Pre-Cretaceous Terranes of Japan. Publication of IGCP 

224, Osaka 1990. 297-305. 

Kojima. S., 1982. Some Jurassic, Triassic and Permian radiolarians from the eastern part of Takayama 

city, central Japan. News of Osaka Micropalentologists Special Vol. 5, 81-91. (J, E) 

Kojima, S., 1986. Occurrence of Permian radiolarians from chert pebbles in conglomerate at Yokoo 

Nyukawa Village , Gifu Prefecture , central Japan. News of Osaka Micropaleontologists Special 

Vol., No. 7, 175-179. (J, E) 

Kurimoto, C., 1989. Microfossils from the Gozaishoyama district in the southwestern part of the Mino 

Terrane, central Japan. Bull. Geol. Soc. Japan, vol. 40, 55-63. 

Kurimoto, C. and Makimoto, H., 1990. Geology of the Fukuchiyama district. With Geological Sheet 

Map at I : 50,000, Geological Surv. Japan, 97 p. (J, E) 

Miyamoto, T. and Tanimoto, Y., 1986. Drscovery of Late Permian radiolarians from the so-called 

Yuzuruha Formation, Kumamoto Prefecture, southwest Japan. News of Osaka Micropaleonto-
logists Special Vol., No. 7, 211-217. (J, E) 

Nishimura, K. and Ishiga, H., 1987. Radiolarian biostratigraphy of the Maizuru Group in Yanahara 

area, Southwest Japan. Mem. Fac. Sci.. Shimane Univ., vol. 21, 169-188. 

Nishimura, Y., Itaya, T., Isozaki, Y. and Kameya, A., 1989. Depositional age and metamorphic 

history of 220 Ma high P/T type metamorphic rocks: an example of the Nishiki-cho area, 

Yamaguchi Prefecture, southwest Japan. Mem. Geol. Soc. Japan, No. 33, 143-166. (J, E) 

Nishizono, Y., Ohishi, A., Sato, T. and Murata, M., 1982. Radiolarian fauna from the Paleozoic and 

Mesozoic formations, distributed along the Mid-stream of Kuma river, Kyushu, Japan. News of 

Osaka Micropaleontologists Special Vol. 5, 311-326. (J, E) 

Okada, M., 1990. Occurrence of Permian radiolarians from Ujidawara-cho, southern Kyoto Prefec-

ture. Jour. Geol. Soc. Japan, vol. 96, 937-939. (J) 

Ormiston, A. and Babcock, L., 1979. Follicucullus, new radiolarian genus from the Guadalupian 

(Permian) Lamar Limestone of the Delaware Basin. Jour. Paleont., vol. 53, 328-334 

Pillai, D. D. L. and Ishiga, H., 1987. Drscovery of Late Permran radiolarians from Kozuki Formation, 

Kozuki-Tatsuno Belt, southwest Japan. Jour. Geol. Soc. Japan, vol. 93, 847-849 

Sashida, K. and Tonishi, K., 1986. Permian radiolarians from the Kanto Mountams, Central Japan-

some Upper Permian Spumellaria from Itsukaichi, western part of Tokyo Prefecture. Sci. Rep 

Inst. Geosci.. Univ. Tsukuba, Sec. B, vol. 6, 1-19. 

Sato, T., Nishizono, Y. and Murata, M., 1982. Paleozoic and Mesozoic radiolarian faunas from the 

Shakumasan Formation. News of Osaka Micropaleontologists Special Vol. 5, 301-310. (J, E) 

Suyari, K., Kuwano, Y. and Ishida, K., 1983. Biostratigraphic study of the North Subbelt of the 

Chichibu Belt in Central Shikoku. Jour. Sci. Univ. Tokushima, vol. 16, 143-167 

Takemura, A. and Nakaseko, K., 1981. A new Permian radiolarian genus from the Tamba Belt, 

Southwest Japan. Trans. Proc. Palaeont. Soc. Japan. N.S. no. 124, 208-214. 

Wakita, K., 1983. Allochthonous blocks and submarine slide deposits in the Jurassic formation 

sowthwest of Gujo-hachiman, Gifu Prefecture central Japan. Bull. Geol. Surv. Japan, vol. 34, 

329-342. (J, E) 



116 Hiroaki ISHIGA 

Wu, H. and Li, H., 1989. Carboniferous and Permian radiolana in the Menglian area, western 
Yunnan. Acta Micropaleontologica Sinica, vol. 6, 337-343. (C, E) 

Yamashita, M. and Ishiga, H., 1990. Correlation between the radiolarian and the fusulinacean 

biostratigraphy of the upper Middle Permian in Atetsu Plateau, Okayama Prefecture, Southwest 

Japan. Jour. Geol. Soc. Japan. vol. 96, 687-689. (J) 

(J) in Japanese. (J, E) in Japanese with English abstract. (C, E) in Chinese with English abstract 

Explanatlon of Plates 

P]ate 1 

Figs. 1-15. Folhcucullus Japomcus n sp Ishiga 

Fig. I , KUE PR (registered number of Kyoto University of Education) 46-51. 2, 54-38. 3, 46-49. 4, 54-

12. 5, 54-33. 6, 46-56. 7, 46-55. 8, 46-57. 9, 54-17. 10, 54 18 11 54 51 12 54 29 13 54 24 14 54 

37. 15, 54-63. 

Figs. 16-18. Follicuculus japonicus n. sp. var. A. 

Fig. 16, KUE PR 54-22. 17, 54-3. 18 54 4 

Figs. 19-21. Follicucullus japonicus n. sp. var. B. 

Fig. 19, KUE PR 56-53. 20, 56-54. 21, 46-48. 

Fig. 22. Follicucullus scholasticus Ormiston and Babcock 

Fig. 22, KUE PR 46-52. 
Specimens illustrated in this plate are from sample 23 of Nabejiri-yama area of Ishiga et al. (1982a) 

Scale bars (for all figures): 100 pm. 

Plate 2 

Figs. 1-4. are stereoscopic pairs. 

Fig. 1. Fo[licuculls japonicus n. sp. from sample 23 of Nabejiri-yama area of Ishiga et al., (1982a). SU 

PR 1021 (Registered number of the Shimane University). Note the lamellar of the shell surface (cuticle 

like structure), developed from apical portion to the aperture. The edge of the lamellar covers the 

lower ones, and along this margin small pores are arranged in a row. 

Fig. 2. Follicucullus scholasticus Ormiston and Babcock from sample 23 of Nabejiri-yama area of Ishiga 

et al. (1982a). SU PR 1022. Ventral side of the shell. 

Figs. 3, 4. Follicucullus ventricosus Ormiston and Babcock topotype specimens. Scale bars 100 pm 

SU PR 1023 (Fig. 3), SU PR 1024 (Fig. 4). 
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